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A B S T R A C T
The main objective of this cross-sectional study was to determine the validity of the silhouette rating scale and re-
ported values of height and weight in assessing weight status in a group of adolescents. 245 adolescents, students of the
Belgrade elementary school, aged 11–14 (12.33±0.50), were involved. Weight status was assessed by anthropometry, self-
-reported height and weight and by figure rating scale. From the results obtained significant differences emerged as a
function of weight status. The majority of normal weight adolescents were accurate in reporting their body size. The per-
centage of under-reporters was significantly higher in the overweight/obese group than in the normal weight group
(c2=9.741, p=0.003). The correlation between BMI, both measured and self-reported, and perceived body size was posi-
tive and highly significant (p<0.001). Self-reported weight and height appears acceptable for estimating weight status in
normal weight adolescents, but not in those who are overweight or obese. This study also demonstrated that adolescents
can estimate with some accuracy their body size using figure ratings scales.
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Introduction
Nutritional status disorders are an obvious sign of
poor eating patterns in modern societies. The most com-
mon of these is obesity which is taking on epidemic
proportions1. Others like anorexia and bulimia nervosa
are consistently increasing in incidence, especially among
adolescents of urban background2.
The assessment of weight status by anthropometry in
epidemiological studies in order to identify vulnerable in-
dividuals is not always feasible. Alternative methods in-
clude self-reported weights and heights and the body sil-
houette method. In surveys of self-reported heights and
weights a systematic bias has been found towards report-
ing fewer kilograms and more centimeters than confirmed
by actual measurements2–5 with the clear tendency for a
»flat slope syndrome«6, i.e. under-reporting high values
and over-reporting low ones. While underestimation of
body mass index (BMI) tends to be reported in general
population samples, an inverse trend is observed in sub-
jects with eating disorders7. The discrepancy between
measured and reported BMI is negatively related to age
and positively related to BMI, the younger and the heavier
responders are, the greater the disparity in reporting is8,9.
The Silhouette Figure Rating Scale was first used by
Stunkard, Sørenson and Schulsinger10 to determine the
weight status of parents of adopted children. The method
is widely applied by researchers and a number of differ-
ent figure rating scales (FRS) have been developed11–17,
having different reliability and validity levels18, some of
them being age and gender specific11, 12. Numerous stud-
ies have used FRS to estimate ideal body size, or body
dissatisfaction by computing discrepancy scores between
current and ideal body figures12–16. In addition, FRS have
been used as an alternative to measurement of obesity in
adults8,19, with a significant improvement in accuracy
when a combination of adjusted self-reports and silhou-
ettes was applied20,21.
BMI is now universally used for categorizing weight sta-
tus in adults22. In children, a variety of definitions has been
applied, making international comparisons on rates of obe-
sity in children very difficult. However, Cole et al.23 have
published a standard definition for childhood overweight
and obesity based on an international survey of six large
nationally representative growth studies, providing age
and sex-specific cut-off points for overweight and obesity.
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The main aim of the present study was to determine
the validity of the silhouette rating scale and reported
values of body height and body weight in a group of ado-
lescents from an urban background, and the differences
in body image assessment in adolescents with normal
weight status and overweight/obese. It was predicted
that girls would be more accurate in estimating body size
but more dissatisfied with their bodies than boys, and




The study included 245 adolescents aged 11–14 (12.33 ±
0.50), 114 boys aged 12.39±0.53, and 131 girls aged 12.28
± 0.47, all of them being 6th grade students from four
central Belgrade communities.
Measurements
Data such as date of birth, gender, self reported body
weight (rWt) and self reported height (rHt) were ob-
tained by structured questionnaires.
All participants had weight measured (mWt)) using a
standard balance – beam scale, and height (mHt) using a
standard height bar. BMI was calculated when body
weight (kg) was divided by the square of height (m) both
as self-reported (rBMI) and measured (mBMI) values.
According to Cole’s international age/gender specific cri-
terion BMI23, they were designated as normal weight cat-
egory (below cut off point for overweight) or overweight
category (above overweight cut off point), which actually
merge overweight and obese adolescents, as it was quite
small numbers in the obese categories. The adolescents
were given an age and gender specific FRS. The scale
consisted of 7 silhouettes (2 to 8 from the original sca-
le)18. Every participant was asked to choose a number
from two sets of silhouettes, one representing his/her ac-
tual body image, (»the figure that looks most like you«),
the other representing his/her desired looks (»the figure
that you would most like to be«). The difference (delta)
was calculated by subtracting the »actual« from the
»ideal« number. A positive result signified a desire for
larger body size, and a negative result – desire for a
smaller body size. Zero represented body satisfaction. Al-
though these scales are gender specific, they are conven-
tionally used to contrast the sexes since it is assumed
that the scales are comparable with intervals between
figures with similar values.
Data analysis
Data were analyzed using SPSS package version 9.
Analyses of variance were performed both by employing
univariate and multivariate ANOVA (MANOVA) proce-
dures. Paired-samples t-test was used for the existing dif-
ferences. Correlations were conducting using Pearson’s r.
Results
An average 75% of subjects had a normal nutritional
status. The others belonged to the »problematic weight«
category, either overweight or obese. Within our sample,
a greater percentage of boys (26.3%) than girls (21.4%)
belonged to this category (Table 1).
To test differences in measured and self reported
anthropometric variables, a MANOVA procedure was ap-
plied to the sample with independent variables weight
status and gender (Table 2). Differences in reported and
measured values were tested using the Student’s paired-
-samples t-test for each subgroup of the tested popula-
tion: normal weight boys, normal weight girls, over-
weight/obese boys and overweight/obese girls.
Normal weight boys reported a slightly higher body
weight compared with the measured one (46.40 kg vs.
45.52 kg, p=0.037). All the other subgroups of the tested
population reported lower values. This difference is triv-
ial in normal weight status girls (46.30 kg vs. 46.50 kg,
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TABLE 1
GENERAL CHARACTERISTICS OF THE SAMPLE
Gender N % Weight status (WS) Parameters X SD Min Max
Male 114 46.5 Total
Age
(year)
12.39 0.53 11 14
(M) 84 Normal weight (NW) 12.43 0.50 12 13
30 Overweight (OW) 12.30 0.60 11 14
Female 131 53.5 Total 12.28 0.47 11 13
(F) 103 Normal weight (NW) 12.28 0.47 11 13
28 Overweight (OW) 12.29 0.46 12 13
Male 114 Total Body Mass Index
BMI
(kg/m2)
19.63 2.99 14.19 27.85
(M) 84 73.7 Normal weight (NW) 18.21 1.71 14.19 21.15
30 26.3 Overweight (OW) 23.62 2.02 21.17 27.85
Female 131 Total 19.51 3.11 14.18 29.87
(F) 103 78.6 Normal weight (NW) 18.30 2.04 14.18 21.92
28 21.4 Overweight (OW) 23.98 2.10 21.72 29.87
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p=0.350), but among the problem weight boys and girls
it exceeded 3 kg (on average) (57.08 kg vs. 60.23 kg,
p<0.001 for boys and 58.21 kg vs. 61.43 kg, p<0.001 for
girls). Testing revealed the significant main effect of
weight status (F(1,217)=113.844, p<0.001), but no signifi-
cant main effect of gender nor an interaction between
these two factors.
BMI values calculated from measured height and
weight differed among the groups of normal weight boys
and boys with a weight problem (18.21 vs. 23.62), and
girls (18.30 vs. 23.98). But, there were no differences be-
tween boys and girls regarding any of the measured nu-
tritional status elements, such as measured body weight
(F(1,217)=1.432, p=0.233), measured height, (F(1,217)=
1.413, p=0.236), and BMI (F(1,217)=0.737, p=0.391).
Height values showed less obvious differences – sub-
jects of all subgroups reported height greater than the
measured one: a 1 – 2 cm difference. There was no signif-
icant main effect of tested parameters nor an interaction
between them (F(1,217)=1.171, p=0.280 – gender, F(1,217)=
2.913, p=0.089 – weight status, F(4,217)=0.282, p=0.596 –
gender and weight status).
BMI, calculated from reported values of body height
and weight, did not differ from the BMI, calculated from
objective values in normal weight boys (t=0.812, p=
0.419), but became apparent in normal weight girls who
believed themselves thinner then they objectively were
(t=–2.923, p=0.004), and even more in adolescents of
both sexes with weight problems (boys, t=–4.267, p<
0.001, girls, t=–4.085, p<0.001). This could be attributed
entirely to weight status (F(1, 217)=44.057, p<0.001), as
there was no significant effect of gender nor an interaction
between the factors. The same pattern could be applied
to other parameters like BMI discrepancy calculated
from the difference between measured and reported BMI
and expressed as a percentage of BMI measured. The dif-
ference in reported BMI is very significant both in boys
and girls with weight problem, being on average – almost
seven percent less then BMI measured (6.85 and 6.81).
Table 3 shows data on the silhouette rating scales.
When comparing perceived body size across the two
weight and gender categories, a significant difference
was found within weight groups for the figure rating
scale of actual size both between normal weight girls and
boys which (F(1,217)=96.703, p<0.001). But, girls, although
objectively of the same BMI as boys, selected a thinner
silhouette to represent their current body size. This ap-
plies both to the normal weight status girls (2.93 vs. 3.87)
and the girls with weight problems (4.57 vs. 4.93), con-
firmed by a main effect of gender (F(1,217)=19.963, p<
0.001). A main effect of gender was also found for the
ideal silhouette (F(1,217)=70.737, p<0.001), and for the
discrepancy value (F(1,217)=6.509, p=0.011). A main ef-
fect of weight status was found for the ideal silhouette
(F(1,217)=5.940, p=0.016) and the discrepancy value
(F(1,217)=55.392, p<0.001). Interaction of these factors
does not show significant effects on any of the three ob-
served parameters. There was a clear tendency for con-
vergence in ideal body size between same sex adolescents
with different weight status (Figure 1), suggesting con-
sensus for the figure which represents the most ideal.
Each of the two weight status subgroups within each
gender selected the same figure as ideal. Both normal
and overweight/obese girls reported ideal body size below
the central figure on the scale (2.75 and 3.25). Whilst
overweight boys also wanted to decrease their size nor-
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TABLE 2
MEAN AND STANDARD DEVIATION OF ANTHROPOMETRIC PARAMETERS WITH A SUMMARY OF MANOVA EFFECTS
GROUP NW OW MANOVA F/p
Anthropometric parameters Method Gender X SD X SD WS gender WS x gender
Body weight
(kg)
Measured M 45.52 6.90 60.23 9.80 188.49 1.43 0.005
F 46.50 7.16 61.43 6.24 0.000 ns ns
Reported M 46.40 7.12 57.08 9.29 113.84 0.49 0.149
F 46.30 6.77 58.21 7.25 0.000 ns ns
Body height
(m)
Measured M 1.58 0.08 1.59 0.09 1.56 1.41 0.179
F 1.59 0.07 1.60 0.05 ns ns ns
Reported M 1.59 0.08 1.61 0.09 2.91 1.17 0.282
F 1.60 0.07 1.61 0.05 ns ns ns
BMI Measured M 18.21 1.71 23.62 2.02 362.18 0.74 0.150
F 18.30 2.04 23.98 2.10 0.000 ns ns
Reported M 18.34 1.82 21.98 2.59 155.45 0.07 1.139
F 17.98 1.91 22.40 3.36 0.000 ns ns
BMI discrepancy
(% BMIm)
M 0.95 7.70 –6.85 8.42 34.21 0.94 1.062
F –1.49 6.14 –6.81 8.42 0.000 ns ns
M – male, F – female, NW – normal weight, OW – overweight, WS – weight status
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mal weight boys wanted to increase their body size, so
their ideal figures converged around 4 (3.95 and 4.00).
To determine the association among tested anthro-
pometric parameters and silhouettes, Pearson’s product
moment correlations were applied (Table 4).
Ratings for actual figure were found to correlate sig-
nificantly with both measured and reported BMI (p<
0.01). According to Pearson’s coefficients, the correlation
was linear showing that adolescents were accurate at es-
timating their body size using the FRS.
Measured body weight was also positively correlated
with all anthropometric parameters, and negatively cor-
related with the difference in BMI values reported and
measured. The higher the BMI, the greater the differ-
ence in percent of objective BMI, thus the higher the chil-
dren’s body weight, the lower the reliability of self re-
ported values. Body weight, both reported and measured,
as well as BMI, showed a highly significant negative cor-
relation (p<0.01) with the discrepancy value. This pa-
rameter is considered to be a valid measurement of body
dissatisfaction. In the present study, it is obvious that
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TABLE 3
SILHOUETTE VALUES AND MANOVA EFFECTS
Parameter
Gender
NW OW MANOVA F/p
X SD N X SD N WS Gender WSxGender
Actual M 3.87 0.77 82 4.93 1.07 29 96.703 19.963 3.774
silhouette F 2.93 0.97 100 4.57 1.03 28 0.000 0.000 ns
Total 3.35 1.00 182 4.75 1.06 57
Ideal M 3.95 0.56 82 4.00 0.80 29 5.940 70.737 3.657
silhouette F 2.75 0.87 100 3.25 0.75 28 0.016 0.000 ns
Total 3.29 0.96 182 3.63 0.86 57
Ä value M –0.04 0.87 82 –0.90 0.72 29 55.675 6.509 0.530
F –0.25 0.86 100 –1.32 0.98 28 0.000 0.011 ns
Total –0.15 0.87 182 –1.11 0.88 57
M – male, F – female, NW – normal weight, OW – overweight
Fig. 1. Actual and ideal figures in normal weigh (NW) and over-
weight/obese (OW)* adolescents.
TABLE 4
MEAN (X) STANDARD DEVIATION (SD) AND PEARSON’S CORRELATION FOR THE TESTED FACTORS
2. 3. 4. 5. 6. 7. 8. 9. 10. X SD
1. rBW 0.927*** 0.589*** 0.619*** 0.846*** 0.788*** –0.066 0.604*** 0.198** –0.482*** 49.02 8.70
2. mBW 0.585*** 0.613*** 0.759*** 0.882*** –0.437*** 0.607*** 0.153** –0.541*** 49.56 9.65
3. rBH 0.912*** 0.074 0.194** –0.144* 0.096 0.023 –0.084 1.60 0.08
4. mBH 0.173 ** 0.176** –0.145** 0.144* 0.039 –0.135* 1.59 0.07
5. rBMI 0.848*** 0.009 0.685*** 0.219** –0.555*** 19.10 2.78
6. mBMI –0.454*** 0.676*** 0.159** –0.609*** 19.57 3.05
7. rBW-mBW –0.161* 0.067 0.279*** –0.54 3.64
8. Actual 0.588*** –0.600*** 3.68 1.17
9. Ideal 0.199** 3.37 0.94
10. Ä value –0.38 0.96
rBW – reported body weight, mBW – measured body weight, rBH – reported body height, mBH – measured body height, rBMI – re-
ported body mass index, mBMI – measured body mass index, * – p>0.05, ** – 0.01>p<0.05, *** – p<0.01
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body size dissatisfaction was higher in overweight/obese
adolescents compared to normal weight adolescents, fol-
lowed by significant positive correlation with BMI dis-
crepancy (p<0.01). Dissatisfaction with their body size
was also reflected by the fact that half of overweight/
obese adolescents were in the group of under-reporters
(Table 5).
This means that body size assessed by BMI derived
from weight and height which were self-reported was
more then 5% smaller than the one assessed by objec-
tively measured weight and height. This percentage of
under-reporters is significantly higher than in the nor-
mal weight group (c2=9.741, p=0.003). In contrast, the
majority of normal weight adolescents were accurate in
reporting their body size. There were no significant dif-
ferences between boys and girls.
Discussion
This study is an initial phase of a longitudinal investi-
gation aimed at exploring factors associated with eating
disorders in adolescents from Dundee and Belgrade. The
results presented here involved just adolescents from the
Belgrade cohort, because self-reporting and measure-
ments of weight and height were performed in parallel
for them. Detailed methodology for this study has been
published previously24. Drawing on findings from other
research it was predicted that girls would be more accu-
rate in estimating body size but more dissatisfied with
their bodies than boys, and that these gender differences
would transcend weight status contexts.
Self reported body size indicated that it was accurate
in more then half of normal weight boys and almost 70%
of girls. In contrast, half of overweight/obese adolescents
were underestimating their body size. From this study it
is certainly evident that there is a strong negative corre-
lation between adolescent BMI and their degree of under-
reporting. In addition, heavier adolescents wish to de-
crease in size and lighter boys wish to increase slightly.
The self reported body weight and height method in
children and adolescents and the influence of factors
which cause these values to differ have so far been dis-
cussed by many others25, 26. Reported BMI values of
twelve-year old girls have been analyzed in one such
study. Average value of 17.88±1.88 kg/m2 was found,
which is in concordance with our results (131 girls aged
12.3±0.5) of rBMI of 18.93±2.92 kg/m2, being somewhat
higher and more variable value15. Previous findings sug-
gest that adolescents, having a desire to grow up as soon
as possible, report their anthropometric values higher
than they objectively are27. Usually, men see themselves
as more muscular, while women have a tendency for a
leaner figure because of the influence of the cosmetic,
fashion or cultural ideal20. A normative increase of pu-
bertal girls’ body fat tissue leads to increased concern
about their appearance18.
In our study, the majority of the observed subjects –
75% – belonged to the normal weight status category, de-
termined by criteria of the most recent international
standard, and majority of them, as expected, accurately
reported their weight and height.
Madrigal et al. (2000) in a cross-sectional study of
15,232 adults from 15 countries of the EU combined
anthropometric measures and silhouette rating scales9.
Overall, men showed a higher tendency to underestimate
their body mass index than women. Adult males self-as-
sessed their BMI as lower in 65.2% of cases – as did 32.2%
females. Younger men and women reported significantly
more frequent lower values regarding their age: 15–34
year olds 71.4% and 33.4% vs. 35–54 year olds 68.3% and
31.7%. The greatest discrepancy appeared in subjects
from the Mediterranean countries: 68.7% men and 39.7%
women, which best reflects the present sample.
This study also demonstrates that adolescents can es-
timate with some accuracy their body size using figure
ratings scales, girls being more accurate then boys which
is consistent with previous evidence from a European
cohort9,28. Body dissatisfaction was extremely common
both in girls and boys12,29. This is interesting given that
previous research indicated that when dissatisfied, boys
tend to want to increase in size. But, the magnitude of
body size dissatisfaction and estimated body size discrep-
ancy was much higher for problem weight adolescents.
This suggests that though prevalent among adolescents,
body dissatisfaction is more common and significantly
higher in heavier adolescents. Given this observation, it
is crucial in detecting overweight and obesity that actual
measurements are conducted whereas self-reported weights
and heights appear to be adequate for those studies
which are not focused on detecting prevalence of over-
weight and obesity.
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TABLE 5




Percentage and number (N) of adolescents




Under reporter Over reporter Accurate
NW M 84 16.7 (14) 28.6 (24) 54.8 (46)
F 103 20.4 (21) 10.7 (11) 68.9 (71)
OW M 30 50.0 (15) 6.7 (2) 43.3 (13)
F 28 50.0 (14) 3.6 (1) 46.4 (13) 0.299** 0.861
M – male, F – female, NW – normal weight, OW – overweight, * – ÷2 according to weight status, **– ÷2 according to gender
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ALTERNATIVNE METODE MJERENJA NUTRICIJSKOG STATUSA KOD ADOLESCENATA
S A @ E T A K
Cilj ovog istra`ivanja bio je otkriti valjanost ljestvice za rangiranje debljine na temelju prikazanih obrisa (»figure
rating scale« FRS) u usporedbi sa izmjerenim vrijednostima visine i te`ine kod grupe adolescenata.U istra`ivanja je bilo
uklju~eno 245 adolescenata, u~enika beogradske osnovne {kole u dobi izme|u 11 i 14 (12,33±0,50) godina. Nutricijski
status dobiven je antropometrijskim mjerenjima i temeljem prikazanih obrisa tijela. Rezultati su pokazali zna~ajne
razlike u procjenjivanju nutricijskom statusu ovim metodama.Ve}ina adolescenata normalne te`ine odgovarala je nji-
hovu rangiranju temeljem prikazanih obrisa tijela. Postotak ispitanika bio je zna~ajno ve}i u grupi pretilih nego u grupi
ispitanika normalne te`ine (c2 = 9,741, p<0,003). Povezanost indeksa tjelesne mase i procjene temeljem ljestvice za
rangiranje debljine na temelju prikazanih obrisa tijela bila je pozitivna i izrazito zna~ajna (p<0,001). Ljestvica za ran-
giranje debljine na temelju prikazanih obrisa tijela pokazala se prikladnom za adolescenate normalne te`ine, ali ne i za
pretile. Ova su istra`ivanja tako|er pokazala da adolescenti mogu sa prili~nom to~no{}u odrediti svoju veli~inu tijela
koriste}i se ljestvicom ta rangiranje debljine na temelju prikazanih obrisa.
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